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Disclaimer

T hisdocument supercedesall other Product Plans and Software Development Management Planswritten
for the ULDB Control Center development effort.

T he controlled copy of thisdocument isavailable on-line at
http://mww.wif.nasa.gov/~code584/UL DBControl Center/index.html . Printed copiesof thisdocument are
for reference purposesonly. It isthe user’ sresponshility to verify that the version of any printed
documentation matchesthe on-line verson.
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1.0 Introduction

T hisdocument isintended to describe the plan for the development of the Ultra-LongDuration Bdloon
(ULDB) Control Center. Thisdocument shall be the bassfor formal agreements between the Balloon
Programs Office and the ULDB Control Center development team.

1.1 Purpose

The purpose of the ULDB Control Center software effort isto provide ULDB scientists, engnears and
misson operatorswith software toolswith which they can monitor the gatus of and issue commandsto
ULDB ingtruments. T he control center systemswill support integration, pre-lainch checkout, launch, float,
and terminate operations.

1.2 Backgr ound

Recent advancesin composite super-pressure balloon materials have greatly enhanced the prospectsfor
very long duration balloon flightson Earth aswell as possible use for planetary exploration. NASA is
embarking on the development of technologiesto sypport extended belloon missonslagting up to 100 days
(~5 circumnavigations of the globe) above 99.9% of Earth's atmosphere.

The ULDB objectiveisto develop alow cog, integrated, advanced, long duration balloon sysem which is
technically feasible and within program cost congraintswhile maintaining the exiging balloon program.
The ULDB program issgnificantly dfferent from the current balloon program in that the expected science
return issignificantly greater than current balloon missons. I n other words, it ismore than smply
extending current experimentsover alonger time period. T hisprogram also expectsto use technologies
currently available in the spacecraft missons and commercial arenasto improve performance while
containing costs.

1.3 Product Plan Review and Update

T hisdocument shall be reviewed by members of the Balloon Programs Office associated with the ULDB
project, other ULDB subsystems leads, and Real - Time Software and Engineering Branch (RT SEB)
managers. The ULDB Project Manager, ULDB Mision and OperationsManager, ULDB System Engineer
and Balloon-craft Manager, and RT SEB Management shall have approval authority for the plan.

T hisdocument has been developed by and shall be maintained by the ULDB Control Center Lead. It may
be updated to reflect changesin the project objectives.
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2.0 Customer Agreement

Thissection describesthe agreement between the ULDB Control Center cusomer and the ULDB Control
Center development team including those issuesrelated to requirements, deliverables and maintenance.

2.1 Customer Identification

The primary cusomer for the products developed by thiseffort isthe Baloon Programs Office. T he project
hasrelevancy to the Earth Science Enterprise and the Sace Sience Enterprise asdefinedin NASA’ s
srategic plan.

2.2 Customer Goalsand Objectives

The customer’ sohjective with repect to the ULDB Control Center isto be provided with toolswith which
ULDB ingrumentscan be controlled and monitored. Thesetoolsareto belocated at the launch ste and at
the ULDB Control Center facility in Palestine, T X. Other toolswill be accessble to usersviathe World
Wide Web. Thetoolswill provide data and accept commands from scientists, engineers, and operators.

2.3 Requirements

The ULDB Control Center will include severa sysemsthat are desgned to coordinate communication
between scientists, engineers, and operations personnel and the balloon-craft and scienceingruments A
sationary computer-based data handling and processing system will be provided to support float and
terminate operations. Thissystem will be placed in the ULDB Operations Control Center and shall be
referred to asthe Operations Control Center (OCC). A transportable computer -besed dtahandingand
processing system shall be provided to support integration, pre-launch checkout, launch, float, and
terminate operations T hisportable sysem shall be referred to asthe Remote Operations Control Center
(ROCCO).

Sx OCC/ROCC functional areas have been defined to support ULDB operations. Some of the dfined
functiona areasrepresent indvidua subsysemsin the physica control center implementation otherswill
be combined into one or more physcal subsysems The functional areasare General Sysem, Telemetry
Acquisition, Command, Data Management, Real Time Monitor and Control, and Data Analysis.

The OCC and the ROCC will use the Space Network (SN), INMARSAT, Iridium, and ARGOSnetworksto
obtain forward and return link data communications. In addition, the ROCC will useLine-of-Sgt (LO9
networks. Both sysemswill provide tools used to manage the planned operations of the ULDB missons
The sysemswill provide the capahility to receive, process, and monitor telemetry datafrom the balloon-
craft. They will provide the capability to validate, build, up-link, and verify real time commandsfor the
UL DB balloon-craft and instruments. T hey will provide up-link and verify memory loadsfor the balloon-
craft and instruments and verify execution of stored commands for the balloon-a&ft andingrumentsdring
areal time contact. The sysemswill provide a Project Data Base (PDB) containing information necessary
to support misson operations. Telemetry, command, and congraint definitionswill be maintained within a
PDB for each misson. The system will include Operationsand Engineeringinterfacesthat provide users
with the ability to monitor and control the balloon-craft ingruments T he sygemswill provide analyss
capabilitiesto maintain the health and safety of the ULDB balloon-craft and instruments Theandyss
function will provide ULDB operations personnel with the tools necessary to perform balloon-oreft 3/gems
management, performance analysis, trend analysis, fault detection, isolation, and recovery, and
configuration management.

A computer-based software system shall be provided to monitor balloon-caat and ienceingrumentsand
provide limited control of those insgruments T hissysem shall be referred to asthe Remote Monitor and
Control System (RMCS).
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For a detailed description of the functional requirementsrefer to the ULDB Control Center Requirements
and Functional Secifications document linked to the ULDB Control Center web page at
http://Amww.wif.nasa.gov/~code584/UL DBControlCenter/index.html .

2.4 Ddliverables
T he productsto be delivered by the concluson of this project include the following configuration items:

4231 Control Center development andtest system; including: one CPU, one monitor, Linux,
Motif, ITOS StTrack, and all associated documentation.

43.3.1 ROCC workgtation #1; including: one CPU, one monitor, Linux, Motif, ITOS ST rack,
and all associated documentation.

4.3.3.2 ROCC workstation #2; including: one CPU, one monitor, Linux, Motif, ITOS St Track,
and all associated documentation.

4.3.3.3 ROCC analyssworkstation; including one CPU, one monitor, Windows NT, Microsoft
Office, and all associated documentation.

4.3.3.4 ROCC printer.

44.3.1 OCC workstation #1; including: one CPU, two monitors, Linux, Motif, ITOS ST rack,
and all associated documentation.

4.4.3.2 OCC workgtation #2; including: one CPU, two monitors Linux, Motif, ITOS ST rack,
and all associated documentation.

4.4.3.3 OCC workstation #3; including: one CPU, one monitor, Linux, Motif, ITOS and al
associated documentation.

4.43.4 OCC anayssworkgation; including one CPU, one monitor, Windows NT, Microsoft
Office, and all associated documentation.

4.4.35 OCC web server; including all server software and associated documentation.

4.4.3.6 OCC RAID storage system.

4.4.3.7 OCC printer.

2.5 Necessary Customer Training

Misson operatorsidentified by the cusomer will be trained in misson setup procedures normal operating
procedures, and sysem recovery procedures Trainingwill be conducted a the ULDB Operations Control
Center at the National Sientific Balloon Facility (NSBF).

2.6 Medium for Product Delivery

Commercial Off-the-Shelf (COT S productsincorporated into the product shall be deliveredto the
appropriate destination(s) asthey are delivered from the vendor. Government Off-the-Shelf (GOTS
products shall be delivered on CDROM or 3.5 inch floppy disk.

2.7 Product Destination

The OCC, including all associated hardware and software, will belocatedin the ULDB Operations Control
Center at the National ientific Balloon Fecility (NSBF).

The ROCC, including all associated hardware and software, will be located at the launch ste.

The RMCSsoftware will be installed on aWorld Wide Web server located at the ULDB Operations
Control Center at the National Sientific Balloon Facility (NSBF).

2.8 Post Ddivery Maintenance
Maintenance to the ULDB Control Center software will be the responshility of the ULDB Control Center
development team. All modficationsto the ULDB Control Center software needed to address bug fixes,
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enhancements, and upgrades will be performed by or managed by the ULDB Control Center team. Changes
can be requested using the ULDB Control Center Request for Change form found on the ULDB Control
Center web page at http://mww.wif.nasa.gov/~code584/UL DBControlCenter/index.html. Requested
changes will be reviewed and must be approved by both the cusomer and the development team before
they are implemented.

Following delivery and acceptance of the systems, installation will be performed by control center
operators. Software tools and maintenance guides will be provided to smplify the process of inddletion.

2.9 Customer Supplied Elements

T his section describes those elements of the ULDB Control Center development effort that areto be
supplied by the customer.

29.1 Funding

The customer shall provide all funding necessary to complete the project. T hisincludesfundingfor all
hardware, software, personnel, and facility equipment required for the project. A budget for the effort has
been compiled and is available upon request from the ULDB Control Center PDL.

292 Test Environment

The customer shall provideates facility for theintegration, tes, and verification of the control center. The
tes facility will include network connectionsfor at least 3 sysems Accessto other ULDB subsysemsand
test sysemsfor TDRSS INMARSAT, Argos, Iridium, and line of Sght communication systemswill be
providedin the test facility.

210 Customer Involvement

T he customer shall be the primary point of contact for the development of aconcise lig of requirements
and functional specifications. Throughout the development of the control center the customer will continue
to serve asapoint of contact for questionsregarding detailed requirements and operation concepts. The
customer shall review all control center documentation, including requirements and design reports.

2.10.1 ULDB Project Manager

Seve Smith, Code 820 (lra.SSnith.1@gsfc.nasa.gov)

The ULDB Project Manager isresponsble for establishing the requirementsto be met by the effort. In
addition, it isthe Project Manager who hasfina authority over the acceptability of the deliverable and will
approve of change in scope, acceptability of levels of risk, and modificationsto schedule.

2.10.2 ULDB Mission and Operations Manager

David D. Gregory, PS. (david@master.nshf.nasa.gov)

The ULDB Misson and Operations Manager isthe primary point of contact for specific technical issues
regarding formats and functionality of the existing LDB Control Center system. The Misson and
Operations Manager provides guidance concerning the use of the exiging sysem and helpsto evauate the
specific technical performance of the new sysem againg the requirements specified by the ULDB Project
Manager.

2.10.3 UL DB System Engineer and Balloorcraft Manager

David W. Suchlik, 822 (David.W.Suchlik.1@asfc.nasa.qov)

The ULDB System Engineer and Balloon-craft Manager isthe primary point of contact for specific
technical issues regarding the ULDB balloon-craft. He provides guidance with respect to the specific
technica performance of the new system againg the requirements gecified by the ULDB Project Manager.
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211 Customer Communications

Communication with the customer will be carried out in avariety of forms The ULDB Control Center leed
(Pamela L. Pittman) will make regular contact with the cusomer in order to report status, bring up
development issues, and discuss design decisions. A report describing the project status, recent
accomplishments, near-term plans and problems encountered will be delivered to the cusomer at the end
of each month.

212 Authority for Changes

All changesto the requirementsfor the project required or requested by the customer should be requested
using the ULDB Control Center Request for Change form found on the ULDB Control Center web page a
http://Amvww.wif.nasa.gov/~code584/UL DBControlCenter/index.html . Requested changeswill be reviened
and mugt be approved by both the cugomer and the development team lead before they are implemented. If
changesin requirementswill resut in achange in the control center development schedule, the cusomer
will be informed of the estimated impact promptly.

All changesto the design or implementation of the project required or requested by the ULDB Control
Center development team that may have schedule impactswill be forwarded to the customer in writing.
Written authorization for or concurrence with the proposed changed by the customer will be required.

213 AcceptanceCriteria
The product will be determined to be complete when it isaccepted by the cusomer. A formal release form
signed by the ULDB Control Center development team, the ULDB Project Lead, the ULDB System

Engineer, and the ULDB Misson and Operations Manager will become a part of the project's quality
records.

SQupporting evidence of the product's readiness for acceptance will be provided by the ULDB Control
Center development team. A verification checklist hasbeen created by the development team and this
checkligt will be completed by the development team during the project integration and test period. T his
checklist, the Test and Verification Matrix, islinkedto the ULDB Control Center web page at
http://Amvww.wif.nasa.gov/~code584/UL DBControlCenter/index.html. A complete demonstration of the
system will be performed during integration and test. T his demongration will exercise al featuresof the
system that correspond to the documented system requirements.

214 Customer Agreement Review and Update Process

Changesto the requirements may be initiated by either the cusomer or the development team. All changess
mugt be requested usng the ULDB Control Center Request for Change form found on the ULDB Control
Center web page at http://www.wff.nasa.gov/~code584/UL DBControlCenter/index.html. Reguested
changeswill be reviewed and must be approved by the ULDB Control Center development team lead, the
ULDB Project Lead, the ULDB Sysem Engineer, and the ULDB Misson and Operations Manager before
they areimplemented. A database will be crested and maintained by the team lead to track the requested
changes. The sgned Request for Change formswill be preserved by the development team.




UL DB Control Center Product Plan

3.0 Management Approach

T his section describes the management approach that will be employed in the ULDB Control Center
development effort.

3.1 General Development Approach

T he generd development approach of the ULDB Control Center will maximize the use of Commercial Off-
the-Shelf (COT 9§ and Government Off-the-Shelf (GOT § products Secifically, productstha haveben
successfully employed for smilar projectswill be evaluated and reused for this effort.

3.2 Resources Needed

T he development of the ULDB Control Center isexpected to not exceed two full-timeNASA enployess
Contractor support for modificationsto GOT Sproducts specifically requested for the ULDB Control
Center will also be required. These resources are formally requested and described in the code 584
Satement of Work, number 820024.

3.3 Team Organization
T his section describes the organization and purpose of the ULDB Control Center development team.

3.3.1 Team Organization Chart

Thefollowing chart depictsthe organization of the ULDB Control Center development team includingits
position relative to the cusomer and the Integrate T est and OperationsSydem (ITOS devdopment team.

I TR ?'rlljlel:'l.
I 2asl e,

LB ontral
Cemter Losad

IT25 Dreelopen et
Team,

DB Comnteol
Cetder Drevelozet

3.3.2 Team Charter

The ULDB Control Center development team will provide ULDB scientists, engineers, and misson
operatorswith software toolswith which they can monitor the status of and issue commandsto ULDB
insgruments. The control center systemswill support integration, pre-launch checkou, launch, floa, and
terminate operations.

3.3.3 Team Scope

The ULDB Control Center development team will procure and/or develop all hardware and software
necessary for the ULDB Control Center.
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3.3.4 Roles, Responsibilities, Authority, Accountability

T his section describes the roles and responshilities of the members and supporting organizations associated
with the ULDB Control Center development.

3.3.4.1 ULDB Control Center Lead

PamelaL. Pittman, Code 588W (Pamela.L.Pittman.1@gsfc.nasa.gov)

The ULDB Control Center Lead isregponshble for the desgn, development, tesing, and deployment of the
software meeting the requirements of the effort. The UL DB Control Center Lead will provide
documentation of the product, gatusreportsasrequired, and demongrations of progressasavailable. The
team lead will assign work to team members. Assgnmentswill be indicated on the schedule.

3.3.4.2 UL DB Control CenterDeveloper

Debra M. Parks, Code 584W (Debra.M.Parks.1@gsfc.nasa.gov)

The ULDB Control Center Developer isresponshble for supporting the ULDB Control Center Leadin the
design, development, testing, and deployment of the software meeting the requirementsof the effort. In
addition, the ULDB Control Center Developer may provide documentation of the product, satusreportsas
required, and demonstrations of progress as available.

3.34.31TOS Development Team
TheIntegrated Test and Operations Sysem (ITOS isaGOT Sproduct that hasbeen sdlectedto srve asthe
basis of the ULDB Control Center. The IT OSdevelopment team will be responsible for all software

included in that system. The ITOSdevelopment team will make al enhancementsto the IT OSsoftware
necessary to address UL DB specific requirements.

3.3.4.4 Real Time Software Engineering Branch

Code 584

The Real Time Sftware Engneering Branch, asthe AET D provider of engineering support for this project
will provide organizational support for al aspects of the development effort. T his support may include
generalized development tools and development environments, documentation support, development
computers, related training if available within the branch, augmentation of effort levelsasreguired for
development, internal reviews or audits, and software development standards and policies.

3.3.5 Decision Making and Conflict Resolution Process

Design decisionsrelated to the ULDB Control Center system will be made by all members of the
development team. In the event of a conflict, the ULDB Control Center lead will have final decison
making authority.

3.3.6 External Support
Contractor support has been obtained for the requirements gathering phase of the project.

3.4 Team Interfaces

The ULDB Control Center development team will interface with the ULDB Hight Software development
team. An Interface Control Document defining the data and command interfaces between the control center
and the flight computerswill be generated and approved by each team.

3.5 Development Facilities

The ULDB Control Center will be developed at Wallops Flight Facility in building N -161. Devdopment
will be conducted in both the N-161 lab andin at least one of the offices.
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3.5.1 Maodifications of Existing Facilitiesand Schedules
No modificationsto the facilitieswill be required for this effort.

3.5.2 Devedopment of New Facilitiesand Schedules
No new facilitieswill be required for this effort.

3.5.3 Physical Security

The N-161 lab isa secured room. Officesin N-161 remain locked when not in use. All government

computers are passwvord protected and on a government owned network.

3.6 Procurement
T his section describes the purchases planned for the project.

3.6.1 Procurement Needs and Dates

Description

Expected Time of
Purchase

3 PC sysemswith the Linux operating system for the OCCto serve as
ITOSworkstations.

delivery by June 30, 1999

1 PCwith Windows NT for the OCC to srve asthe Anayssworkgation.

delivery by September 30,
1999

1 PCwith Windows NT for the OCCto serve asaWeb Server.

delivery by September 30,
1999

1 RAID sysgem a the OCCto serve asthe primary data sorage sysem for
science and balloon data.

delivery by June 30, 1999

3 PC sysemswith the Linux operating sysem for the ROCC to serve as
ITOSworkstations.

delivery by June 30, 1999

1 PCwith Windows NT for the OCCto serve asthe Analyssworksation.

delivery by September 30,

1999
St Track display tool to enhance the operational digplaysof balloon-adt | delivery by September 30,
position data. 1999

3.6.2 Reference Procurement Process

Center wide processes will be used for all procurements. Purchases of hardware and/or software costing
more than $2500.00 will be accomplished using the Small Purchases Sysem (PS. Purchases of hardware
and/or software cogting lessthan $2500.00 will be accomplished asa credit card purchase by an approved
government credit card holder. All purchaseswill be compliant with Federal Acquisition Regulations.

3.7 Team Training Plan
Trainingin the use of LabView for the ULDB Control Center developer has been obtained. Informal

training in the ingallation and operation of the IT OS software will be conducted at Wallops by
representatives from the IT OSdevelopment team.

3.8 Risk Mitigation

There are a number of risk factors associated with this effort. Management of theserisksisthe
responsihility of the ULDB Control Center Lead in conjunction with the other members of the
implementation team. The major risk isthe aggressve schedule.. Mitigation of the schedulerisk is
anticipated by the use of proven, operational, off-the-shdf oftwareand by the development team'sdraning
on the experience of LDB personnel. Other risksarerelated to potentialy unidentified, misunderstood, or
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changing requirements. Reviews and status reporting will reduce risksincurred due to requirements
interpretation.

3.9 Schedule

The ULDB Control Center development schedule showing the key sepsand milestones associated with the
development effort isincluded on the ULDB Control Center web page at
http://mvww.wif.nasa.gov/~code584/UL DBControlCenter/index.html .

3.10 List of Controlled Documentation

Thelig of documentsrelatedto the ULDB Control Center development effort that will becontrolledcan be
found on the ULDB Control Center Documentation web page at
http://mww.wff.nasa.gov/~code584/UL DBControl Center/documentation.html .

311 Processfor Processand Product Metric Analysis

T he process of the ULDB Control Center development effort will be analyzed through regular reviews of
the schedule, budget, and status of the subsystem. Peer reviews and project reviews are anticipated. The
product will be reviewed during formal teting. An Acceptance Teg Plan for the effort isbeing developed
and will be published on the ULDB Control Center web page at

htt p://Ammw.wif.nasa.gov/~code584/UL DBControlCenter/index.html.

Metricswill be collected as defined in the Information Systems Center (1SC) Product Development
Handbook Appendix E (580-PG-8730.4.1). Analysisof the collected metricswill follow the ISC standard
assessment process for processimprovement.

T he schedule will be updated monthly; alogwill be maintained to record descriptions and justificationsfor
changesto the schedule. A spreadsheet has been created to track costsfor hardware, software, and
contractor support. The spreadsheet includes fields for estimated expenses and actual expenses. Non-
conformances will be recorded in a database. T he database will include a description, areason, and a
priority of each reported non-conformance. All system changeswill be described andjugtifiedin ardlesse
notice. Release notices will be maintained with the ULDB Control Center Quality Records.
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4.0 Technical Approach
T his section describes the technical approach that will be used to develop the ULDB Control Center.

4.1 Softwar e Development Plan

T he approach to the development of the ULDB Control Center software will be to maximize the use of
Commercial Off-the-Shelf (COT § and Government Off-the-Shelf (GOT 9 products Somelegacy LDB
systems and/or algorithmswill be integratedinto the new ULDB Control Center. Other development may
be accomplished usng available software development tools.

411 Major Activities

T his section describes the major activities planned in the development of the ULDB Control Center.
Several phasesand products of the effort have been identified. For more information see the ULDB Control
Center Development Schedule which isincluded on the ULDB Control Center web page at
http://mww.wff.nasa.gov/~code584/UL DBControl Center/index.html .

4.1.1.1 Phases

The development of the ULDB Control Center will include the following phases: Requirements, Design,
Procurement, Development, Integration and T est, and Ingtallation. Detailedrequirementsfor dl dementsof
the ULDB Control Center will be gathered during the Requirements phase. T he preliminary and critical
design of the system will be developed in the Design phase. Purchase requestsfor all hardware and
software needed to support the ULDB Control Center development will be issued during the Procurement
phase. The Development phase will include all UL DB specific software development. During Integration
and Test, the ULDB Control Center will be integrated with other ULDB subsy demsandtesedageing the
reguirements. Installation of the system will be the last phase of thiseffort.

4.1.1.2 Products Associated with Phases

T he Reguirements phase will be completed when the Requirements and Functional Specifications
document is completed and accepted.

The Design phase will be completed when the Critical Design Report has been issued and a Critical Desgn
Review has been presented and the design accepted.

T he Procurement phase will be completed when all necessary purchases have been identifiedandissed

T he Development phase will be completed when the hardware and software needed for the project hasbeen
obtained and integrated into a sysem that satisfiesall requirementsthat can be teted without integration
with other ULDB subsystems.

The Integration and T et phase will be completed when the ULDB Control Center Test and Verification
Matrix checklig has been completed, the Acceptance Test Plan hasbeen implemented, and arelease form
has been signed by the cusomer and the ULDB Control Center development team.

The Ingallation phase will be completed when all control center syssemsare installed at their proper
locations, tested, and ready to support the ULDB launch.

4.1.2 Development Methodology
T his section describes the methodology that will be employed in the development of this product.
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4.1.2.1 Methodology

The ULDB Control Center will be developed using the waterfall methodology. T he product will be
delivered in several phases. Periodic peer reviewswill be conducted to verify the design. Prototypingwill
be used to verify user interface design.

4.1.2.2 Development Environment

The control center will be developed on apersonal computer. The ITOSworksations used for engineering
and operational control and monitoring will use the Linux operating sygem. The andyssworkgation will
use the Windows NT operating system.

4.1.2.3 Utilized Standards

Datareceived by the control center isexpectedto conform to the Conautative Committee for Soace Data
Sysems (CCDS format.

4.1.2.4 Utilized COTS Products and Tools

A number of COT Sproducts have been selected for use in the ULDB Control Center project. All hardware
for all ULDB Control Center sysemswill be off the shelf. The Linux and Microsoft Windows NT
operating systems have been included in the design. SatTrack, an off the shelf postional dsplay tool will
be used to enhance operational displays of balloon-craft postion. Microsoft Accessand Microsoft Excel
will be used on the analysisworkstationsto provide scientists and engineers with data analysistools.

4.1.2.5 Build Strategy

The system will be built and released in a single build with system changes and re-releases performed as
required.

4.1.2.6 Product Inspection and Test Approach

Testing of each module will be the role of the ULDB Control Center development team. A Tes Planwill
be developed that will describe the process by which all modueswill be tested againg documented ULDB
Control Center requirements

Supporting evidence of the product's readiness for acceptance will be provided by the ULDB Control
Center development team. A verification checklist has been created by the development team and this
checkligt will be completed by the development team during the project integration and test period. T his
checklist, the Test and Verification Matrix, islinked to the ULDB Control Center web page at
http://Ammw.wif.nasa.gov/~code584/UL DBControlCenter/index.html. A complete demongration of the
system will be performed during integration andtest. Thisdemonstration will exercise all features of the
system that correspond to the documented system requirements.

Prior to ddlivery of thefina sysem, aBetaverson will be delivered to and evaluated by ULDB Operations
personnel. The Beta sysem will be usedin parallel with exigting, accepted LDB sysemsfor aL DB flight
under the observation of the development team to identify issues of correctness and usahility. Findings will
be addressed prior to operational release.

4.1.2.7 AcceptanceCriteria and Objectives

A verification checklist hasbeen created by the development team and this checklist will be completed by
the development team during the project integration and test period. T his checklist, the Test and
Verification Matrix, islinkedto the ULDB Control Center web page at
http://mww.wff.nasa.gov/~code584/UL DBControl Center/index.html .
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4.1.2.8 Reviews Planned

The key components of the review cycle include arequirementsanalyss to be performed and documented
by the development organization, preliminary and critical design reviews, statusreview, and a system
readinessreview.

41281 RequirementsAnalysis

T he requirements analysiswill identify project requirementsand assesstheir completeness, clarity and
correctness. The product of thisanalysiswill be the ULDB Control Center Requirements and Functional
Secifications document. T his document will be reviewed and signed by the ULDB Project Lead, the
ULDB Systems Engineer and Balloon-craft Manager, the ULDB Misson and Operations Manager, the
ULDB Control Center development team, and the ULDB Flight Software development lead.

41282 Design Reviews

Preliminary and Critical design reviews will assessthe applicability of the specific sysem design and
implementation plan. These reviewswill provide an externa view of the development effort and will insure
that theimplementation strategies and desgns make maximum use and reuse of COT Sand other off-the
shelf systemsor technologiesand minimize risks associated with the effort. The review panel will be made
up of individuals selected by the Balloon Projects Office.

41283 StatusReviews

Satusreviewswill be held asrequired by the project and will provide both project and management
personnel with a current status of all aspects of the project. Each review will identify areas of progress,
areas of completion, areas of lag, and changesto reguirements, schedule, budget, or functionality to be
delivered. The review panel will be made up of individuals selected by the Balloon Projects Office.

41284 System Readiness Review

The System Readiness review will establish that the system design and implementation has met the
requirements and can be released for operational use. T he review panel will be made up of individuals
selected by the Balloon Projects Office.

4.1.3 Incoming Inspection and Test

Kind, count, and condition of purchased hardware productsis planned. T he Goddard Receiving, | nspection,
and Test System (RITS will be the primary tool to develop records documenting compliance with the
requirements contained in GPG 4520.2.

4.1.4 Control of Test Equipment

Test equipment for the TDRSSand INMARSAT datainterfaceswill be usedin integration andtest of the
control center. T his equipment will be provided and controlled by the ULDB project management team.

4.2 Process for Transportation, Identification, and Medium of Product

The NASA/GS-C center process for transportation will be used to transport all ULDB Control Center
products. All software modules released with the ULDB Control Center will be identified by a unique
verson number. The medium of the product is described in Section 2.6 of this document.

4.3 Technology and Commercialization Plan
There isno technology and commercialization plan at thistime.
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4.4 Servicing — Process for Product Maintenance
Servicing of all COT Shardware and software will be covered under the respective product warranties.
Servicing of all GOT Ssoftware will be performed by the supplier of that software.

Maintenance of theintegration of al off the shelf productswill be performed by the ULDB Control Center
development team.
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5.0 Product Assurance

T hissection describesthe processes and proceduresthat will be followed in order to assure that the product
developed satisfiesthe customer's requirements.

5.1 Assumptions and Constraints
It isassumed that al GOT Sproducts employed in the ULDB Control Center will be 1SO 9001 compliant.

The supplier of each GOT Sproduct is expected to maintain quality recordsrelated to the produt. Itis
assumed that all COT Sproductswill meet or exceed all specificationsincluded in the purchase request.

5.2 Quality Assurance

T his section describes the processes and procedures that will be followed in order to assure that the
customer receives a quality product.

5.2.1 Control of NonConforming Products

Prior to release and acceptance of the system, non-conforming productswill be reported usngthe ULDB
Control Center Request for Change form found on the ULDB Control Center web page. Following release
and acceptance of the system by the cusomer, changeswill be tracked using the Center Level Non
Conformance Reporting (NCR) system.

Reportsof nonconformance will be reviewed, tracked, and maintained by the development team. An
assessment of the impact of the nonconformance to the schedue, budget, and delivery of the product will
be made by the development team and reported to the cusomer. Changes made to the sysem in response to
anonconformance report will be maintained by the ULDB Control Center development team.

T he cusomer will have the authority to use or refuse to use the product in an operationa environment.

5.2.2 Correctiveand Preventative Action

Errorswill be reported usng the ULDB Control Center Reguest for Change form found on the ULDB
Control Center web page. Reportsof nonconformance will be reviewed, tracked, and maintained by the
development team. An assessment of the impact of the nonconformance to the schedule, budget, and
delivery of the product will be made by the development team and reported to the cusomer.
Implementation of changeswill be done according to the priority defined by the ULDB Project
management.

All system changes will be verified usng T est and Verification Matrix before system release.

5.2.3 Control of Quality Recads

The ULDB Control Center lead will be both the Quality Records Coordinator and the Quality Records
Custodian. A ligt of the quality recordswill be linked to the ULDB Control Center web page at
http://mww.wff.nasa.gov/~code584/UL DBControl Center/index.html .

5.2.4 Control of Documents and Data

All documents generated by the ULDB Control Center development team are controlled by the ULDB
Control Center lead.

5.3 Configuration Management

Configuration management procedureswill be applied to all components delivered or developed during this
effort. Subsequent builds or deliverieswill result in incremental versons of the system.

14



UL DB Control Center Product Plan

Changesto archived or installed software following the initial delivery must be requested usng the ULDB
Control Center Request for Change form on the ULDB Control Center web page at
http://Amvww.wif.nasa.gov/~code584/UL DBControlCenter/index.html. All changeswill be reviened by the
UL DB Control Center development team. An estimate of the schedule and budget necessary to effect the
requested change will be made and presented to the ULDB Project management. Implementation of
changes will be done accordingto the priority defined by the ULDB Project management.

5.3.1 Identification and Traceability of Products

A forma release form sgned by the ULDB Control Center development team, the ULDB Project Lead, the
ULDB System Engineer, and the ULDB Mission and Operations Manager will become a part of the
project'squality records T he release form will include an identification of componentsthat comprisethe
released product aswell as any known congtraints or restrictions.

5.3.2 Control of Customer Supplied Elements
Control of funding and test equipment shall reside with the cusomer.
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